Background: Placental hypoxia/ischemia has been implicated as a central corn in the development of preeclampsia. One particularly useful model to study the impact of placental ischemia is the reduced uterine perfusion pressure model as it induces preeclampsia -like syndrome. Aim: This study aimed to demonstrate the effect of hemeoxygenase-1 on placental hypoperfusion in reduced uterine perfusion pressure model. Methods: The study was carried out on 50 timed pregnant female wistar rats divided into 5 equal groups; normal pregnant, reduced uterine perfusion pressure, reduced uterine perfusion pressure + Cobalt (III) Protoporphyrin IX Chloride, reduced uterine perfusion pressure + Cobalt (III) Protoporphyrin IX Chloride + tinprotoporphyrin IX and reduced uterine perfusion pressure + tin-protoporphyrin IX. In all these groups, number and weight of pups and maternal mean arterial blood pressure were measured. Then, blood, urine and placental samples were collected for measurement of microalbumin creatinine ratio, soluble fms-like tyrosine kinase, vascular endothelial growth factor, tumor necrosis factor-α, super oxide dismutase and lactic dehydrogenase. Histopatholgoical examination of placentas of all groups was also done. Results and Conclusion: Reduced uterine perfusion pressure produced preeclampsia -like syndrome (hypertention, proteinuria and endothelial dysfunction). All biochemical parameters and histopathological pictures have been significantly improved by hemeoxygenase-1induction. So, hemeoxygenase-1 can be considered as a potential therapeutic target in the treatment of preeclampsia in the near future.
INTRODUCTION
Preeclampsia (PE) is a unique human pregnancy disorder which contributes to up to 15% of preterm births and remains a leading cause of maternal and fetal morbidity and mortality worldwide.
Hallmarks of the disorder are hypertension, proteinuria, and vascular dysfunction after 20 weeks of pregnancy (1) . Despite intensive research, the exact etiology of the disease is not well settled. However, a reduced placental perfusion due to failure of fetally . Others suggest the important roles of B-cell lymphoma/leukemia and hemeoxygenase-1 proteins in the antiangiogenic environment of PE (1) . There is also no specific effective pharmacological intervention for treatment of PE a part from preterm termination of pregnancy for maternal benefit, imposing the challenges of iatrogenic prematurity on the fetus .
The principle aim of this study was to investigate the role of HO-1 induction in pregnant rat model of reduced uterine perfusion pressure (RUPP) to assess its role in PE.
MATERIALS AND METHODS

Animals:
Fifty timed pregnant female wistar rats were received on day 10 to 11 of gestation from animal house of Faculty of Science, Tanta
University. All protocols were approved by the ethical committee of Tanta University.
All rats were 14-15 weeks old and weighed 350-450 gm. They were housed in animal cages at room temperature, on constant 12/12 hours light/dark cycle with free access to food and water. On gestation day (GD) 14, forty rats underwent reduced uterine perfusion pressure (RUPP) procedure while 10 were sham-operated.
RUPP procedure:
On GP 14, animal was anaesthetized by controlled ether and a midline abdominal incision was made. After externalization of both uterine horns, constriction was made in lower abdominal aorta above the iliac bifurcation by 0.2 mm surgical clip. Two constrictions were also made on both right and left ovarian arteries by 0.1 mm surgical clips to prevent compensatory flow to uterus. The abdomen was then closed and animal allowed to recover.
.
HO-1 induction in vivo experimental protocol:
Five equal experimental groups were used to investigate the effect of HO-1 induction in RUPP rat. All pharmacological interventions were administered for 5 days from GD14-18.
I.
Normal pregnant group (NP):
Sham-operated, then received normal saline (vehicle) by IP injection from GD14-18. 
II
IV.
RUPP + CoPP + SnPP group: to investigate whether any observed beneficial effects of CoPP was HO-1 depdendant, tinprotoporphyrin IX (Sn PP; a HO-1 inhibitor, Sigma Aldrich Co) was co administered orally in drinking water by gastric tube in a dose of 50 umol / kg/ day from GD14-18
V.
RUPP+ SnPP group: to examine the effects of HO-1 antagonism alone in RUPP rats, SnPP was administered orally as in group IV from GD14-18
Measurement of mean arterial blood pressure (MABP):
On GD18, a chronic indwelling catheter was inserted into the carotid artery and on GD19;
MABP was recorded in conscious animal by student lab apparatus (8) . 
. .
Measurement of angiogenic mediators
Tumor necrosis factor-α (TNF-α): was estimated in plasma by Commercial
Sandwich ELISA kits for rats according to the manufacturer's instructions (Biosource, International, Camarillo, California, USA)
Superoxide dismutase (SOD): activity was measured in placental tissue using method of Sun et al.,
Lactic dehydrogenase (LDH): as an
indicator of cytotoxicity was estimated in plasma by enzymatic colorimetric methods
(14)
Statistical analysis:
Data were expressed as mean + SD.
Statistical difference involving multiple group comparisons were determined by one way analysis of variance (ANOVA)
followed by the Tukey procedure for comparison of means. Statistical analysis was performed using GraphPad prism 5 software (GraphPad software, San Diego, USA). Correlations were analyzed using the Pearson test. Statistical significance was considered when P-value was equal or less than 0.05.
RESULTS
As shown in tables (1 & 2):
RUPP procedure produced significant decrease in no. and weight of pups, VEGF, 
that:
Placentas of NP rats showed normal villi with normal patent villous vessels and normally perfused intervillous spaces (Fig   1) .
Placentas of all other groups which underwent RUPP model showed maternal hypoperfusion (indicated by decreased blood in intervillous spaces), with narrow intervillous spaces and perivillous fibrinoid deposits. Areas of hydropic degeneration and local infarcts were also seen in most cases (Fig 2) .
There was significant improvement in the placentas of CoPP-treated group as the narrowing of intervillous spaces was mild, no degenerative or necrotic changes in villi (Fig 3) .
There 
